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APPENDIX J

GROUNDWATER MODEL CORRESPONDENCE

HULL & ASSOCIATES, INC. JUNE 2003
SOLON, OHIO CLH002.600.0043



Hull

& associates, inc.

April 23, 2003

Ms. Teri Phillips

Painesville Works Site Coordinator
Ohio EPA

Northeast District Office

2110 E. Aurora Road

Twinsburg, Ohio 44087

RE: Additional BIOSCREEN groundwater modeling results as requested by Ohio EPA's April
16, 2003 Comments Memo and during the April 17, 2003 Conference Call for the
Former Diamond Shamrock Painesville Works Site, Painesville, OH, CLH002.600.0044.

Dear Ms. Phillips:

This is a summary of the results for the additional BIOSCREEN groundwater modeling
requested of Hull & Associates Inc. (Hull) on behalf of the Painesville PRP Group for the
Former Diamond Shamrock Painesville Works Site. This summary includes the results for:

1) additional BIOSCREEN groundwater modeling of metals and chlorinated solvents
requested by Ohio EPA in Comment #2 of Ohio EPA’'s Comment Memo dated April
16, 20083; and

2} the 2-step BIOSCREEN groundwater modeling of each chlorinated solvent with an
OMZA exceedance to Lake Erie as agreed to during the Conference Call with Ohio
EPA and Uniroyal's consultants on April 17, 2003.

Summary of Additional BIOSCREEN Groundwater Modeling of all the Metais and
Chlorinated Solvents

On March 19, 2003, Hull's Bill Rish, Bud Tjandra and Bill Beach meet with Ohio EPA's Teri
Phillips, Atiur Rahman, Conni McCambridge, Christopher Khourey, Lisa Koenig, Tim Christman,
and Rod Beals at EPA’s Twinsburg office and Denise Gay and Steve Quigley with Conestoga
Rovers & Associates were tied in via telephonel. The BIOSCREEN groundwater fate and
transport model inputs and assumptions were discussed and agreed upon at the March 19,
2003 meeting. The hydrogeology, dispersion, adsorption, biodegradation, general inputs, and
source area input assumptions were summarized in the April 11, 2003 letter. Model predicted
groundwater concentrations at the point of discharge to either Lake Erie or the Grand River or
both (e.g. depending upon the groundwater divide zone) were compared to OMZA water quality
criteria in Tables 3 through 18 of the April 11, 2003 letter. The April 11, 2003 letter reported
that model predicted concentrations at the point of discharge to Lake Erie exceed the OMZA
surface water quality standards for four chemicals (carbon tetrachloride, chloroform, cyanide,
and vinyl chloride) and the model predicted concentrations at the point of discharge to the
Grand River exceed the OMZA surface water standards for seven chemicals (arsenic, barium,
chromium VI, cyanide, mercury, vanadium, and vinyl chloride). Based on these resulis
presented in the April 11, 2003 letter, Ohio EPA requested that either 1) the remainder of the
metals and chiorinated solvents, (not yet modeled), be modeled to determine the complete list
of metals and chlorinated solvents to be evaluated further or 2) conclude in the RI that all

6161 Cochran Road, Suite A « Solon, Chio 44139
440 519 2555 fax 440,519 2560 www hulling com



Ms. Teri Phillips
"_H002.600.0044
Pril 23, 2003

Page 2

metals and chlorinated solvents require further evaluation. Based on Ohio EPA’'s
recommendations, the remainder of the metals and chlorinated solvents exceeding OMZA
standards within the groundwater wells were modeled using BIOSCREEN (the original 1-step
screening model). These results are presented in Tables 19-30 and summarized below:

Model predicted concentrations at the point of discharge to Lake Erie exceed the OMZA surface
water quality standards for the following additional metals and additional chiorinated solvents:
antimony, cobalt, selenium, silver, methylene chloride, 1,1,-dichloroethane and 1,2-
dichloroethane. Model predicted concentrations at the point of discharge to the Grand River
exceed the OMZA surface water quality standards for the following additional metals and
additional chlorinated solvents: antimony, copper, selenium and silver. A “revised” summary of
the chemicals with BIOSCREEN 1-step-model predicted concentrations at the point of
discharge exceeding OMZA surface water quality standards by Study Area is provided below:

Antimony 1 B2 | X (A.

4
Carbon Tetrachloride 1B3 X (Aq. Life & HH)
Chloroform 1B3 X (Aq. Life & HH)
Cobalt 181 X (Aqg. Life only)
1,1-Dichloroethane 1C5 X (Aqg. Life onty)
1,2-Dichloroethane 1C5 X {HH oniy)
Methylene Chioride 1B3 X (Ag. Life & HH)
Selenium 1B2 X (Aq. Life only)
Silver 3B1 X (Ag. Life only)

Vln Chlorlde _X (A Llfe&HH X (HHonl

Antimony 681 X (Aq. Life & HH)

Arsenic 6B1 X (Aqg. Lite only)
Copper 6B1 X (Aq. Lite only)
Cyanide 681 X (Aq. Life only)




Ms. Teri Phillips
CLH002.600.0044
April 23, 2003
Page 4

solvents: carbon tetrachloride (exceeds Aquatic Life and Human Health non-drinking water
OMZAs), chloroform (exceeds Aquatic Life and Human Health non-drinking water OMZAs), and
methylene chloride (exceeds Aquatic Life and Human Health non-drinking water OMZAs). The
2-step model eliminated 1,1-dichloroethane, 1,2-dichioroethane and vinyl chloride for pathway
to the Lakefrom further consideration as chemicals with predicted concentrations exceeding
OMZAs at the point of discharge.

We appreciate your timely review of these additional BIOSCREEN results, and would like to
know if all of the above information should be included in the Lake Erie and Grand River
Baseline Human Health Risk Assessment for Site-Wide Issues and the Lake Erie and Grand
River Ecological Risk Assessment for Site-Wide Issues (Ri Phase Il Appendices S-1 and S-1l).
Additionally, we would like to know if the BIOSCREEN summary tables presented as Tables 1-
37 in the April 11 and April 23, 2003 letters are adequate for inclusion in the Risk Assessment
documents? If required to include the actual BIOSCREEN print-outs, the size of each of the
two Baseline Risk Assessment documents will increase by nearly 2.5 inches each. We look
forward to hearing from you regarding these results. If you have any questions, please feel free
to contact our modeler Bud Tjandra at 419-385-2018 or myself at 440-519-2555.

Sincerely,

Kathleen K. Shearer
Scientist |l

ct: Mr. Paul Anderson, OEPA NEDO
Mr. Rod Beals, OEPA NEDO
Mr. Tim Christman, OEPA CO
Ms. Lisa Koenig, OEPA CO
Ms. Hedi Sorin, OEPA CO
Mr. Steve Love, OEPA NEDO
Ms. Conni McCambridge, OEPA NEDO
Dr. Atiur Rahman, OEPA NEDO
Mr. Paul Dugas, Tierra Solutions Inc.
Mr. Dave Rabbe, Tierra Solutions Inc.
Mr. W. C. Hutton, William C. Hutton Inc.
Ms. J. Coulter, Esq.
Ms. Teresa Szuper, SECOR
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INTER-OFFICE COMMUNICATION

TO: Teri Phillips, DERR-NEDO

FROM: Lisa Koenig, DDAGW-CO, through Jeff Patzke, Manager, DDAGW-CO;
and Tim Christman DERR-CO

SUBJECT: Diamond Shamrock. Painsville, Lake County. BIOSCREEN Modeling
Report dated April 11, 2003.

DATE: April 16, 2003

The Division of Emergency and Remedial Response {DERR-NEDOO requested
assistance from DDAGW-CO and DERR-CO on the review of the Bioscreen
modeling results submitted for Former Diamond Shamrock Painsville Works Site.
The modeling resulis will be used to develop conclusions in the Phase I Rl Lake
Erie and Grand River Baseline Human Health and Ecological Risk Assessment for
the site-wide issues. The main objective of the modeling exercise was to
determine if any COCs could be eliminated from further investigation during the
feasibility study for site-wide issues. The report included a summary of the input
parameters that were agreed upon during a meeting with Hull and Associates,
inc, and Ohio EPA on March 17, 2003.

DDAGW-CO and DERR-CO have the following comments and conclusions on
the modeling exercise.

1. The distances modeled do not match the distances reported in the February 26,
2003 correspondence, which provided relative ranking of the chemicals of concern.
The modeled distances are approximately twice the distances reported in the
February 26™ correspondence. DDAGW-CO and DERR-CO compared several of
the distances to Figure 1 (3/20/03), other maps in various Rl documents, and with
maps in DERR's GIS system and concluded that the distances modeled appear to
be correct. Ohio EPA requests that the distances to the receptor be confirmed and
the discrepancy corrected.

2. The modeling results will be used to develop conclusions in the Phase Il Rl Lake
Erie and Grand River Baseline Human Health and Ecological Risk Assessment for



the site-wide issues. At minimum, DDAGW-CO and DERR-CO conclude that:

BTEX, PAH's, PCB’s do not need to be carried though to the side-wide FS.
However, a qualitative discussion on whether these could become mobile
due to co-solvency should be provided.

Since all the chlorinated solvents and metals modeled reached a receptor, all
chlorinated COCs and metals at the property should addressed for the site-
wide risk. An assessment of what COCs per study area (and to what
receptor) need to be addressed in a FS should be provided. Alternatively,
additional COCs can be modeled to determine if they need to be evaluated
during the feasibility study.

It does not appear that the “Other” chemical group (Table 4, February 26,
2003 correspondence) needs to be addressed. However monitoring for bis
(2-ethylhexyl) phthalate is recommended since it was detected multiple times.

3. Hull and Associates requested Ohio EPA to consider their concems regarding the
conservative assumptions. Particularly, the assumption of a nondepleting source
and no biodegradation.

- A nondepleting source is reasonable if free phase is present in contact with the
ground water and/or if chemicals are leaching from the vadose zone. Site-
specific data on the amount leaching to ground water from the vadose zone
would need to be provided to model with a depleting source. Ohio EPA notes
that, with the BIOSCREEN mode!, it would not make a significant difference in
the maximurmn concentrations predicted to reach the receptor. The difference
would be as to how long the concentrations would continue to reach the receptor
at that a particular concentration.

- Without detailed information that biodegradation is occurring, degradation rates
should not be used in any model. However, monitored natural attenuation may
be an acceptable component of a remedial plan and can be evaluated during the
FS.

Please call Lisa Koenig (614-644-3127) or Tim Christman (614-644-2297) if you have
any questions.

cc. Atiur Rahman, Supervisor, DDAGW-NEDO
Connie McCambridge, DDAGW-CO



Hull

associates, inc.

April 11, 2003

Ms. Teri Phillips

Painesville Works Site Coordinator
Ohio EPA

Northeast District Cffice

2110 E. Aurora Road

Twinsburg, Ohio 44087

RE: BIOSCREEN groundwater modeling results for the Former Diamond Shamrock
Painesville Works Site, Painesville, OH, CLH002.600.0041.

Dear Ms. Phillips:

This is a summary of the input assumptions and results of the groundwater transport modeling
for the Former Diamond Shamrock Painesville Works Site. These modeling results will be used
to develop conclusions in the Phase Il Rl Lake Erie and Grand River Baseline Human Health
and Ecological Risk Assessments for site wide issues. Hull & Associates Inc. (Hull), on behalf
of the PRPs, requests EPA’s review of these results for discussion at the April 17, 2003 10 a.m.
groundwater modeting meeting.

Summary of BIOSCREEN Groundwater Modeling Approach

Ohio EPA and the PRPs discussed and agreed upon changes to the original approach for
modeling chemicals in groundwater migrating to either Lake Erie or the Grand River {and in
some cases, both) at the March 19, 2003 and March 26, 2003 meetings. A summary of these
assumptions and inputs is provided below:

1) Ohio EPA's March 26, 2003 letter and the meeting discussion on the same day
confirmed the abandonment of the MODFLOW/MT3D groundwater fate and
transport model for inclusion in the Phase Il Remedial Investigation (R1) Report
in favor of the U.S. EPA BIOSCREEN model. The PRPs would like to reserve
the possible use of MODFLOW/MT3D in the Feasibility Study (FS) portion of the
project.

2) Ohio EPA’s March 26, 2003 letter and the meeting discussion on the same day
reviewed the list of groundwater chemicals to be modeled using BIOSCREEN.
This list includes the 11 chemicals proposed by Hull in a letter dated February
21, 2003 plus a list of chemicals added by Ohio EPA in their March 26, 2003
letter. Hull's original 11 chemicals are as follows: benzene, carbon tetrachioride,
vinyl chloride, naphthalene, benzo(a)pyrene, 4-4'-DDT, PCBs (Aroclor 1254 &
Aroclor 1260), mercury, chromium VI, arsenic, and cyanide.  Ohio EPA's
additional chemicals to be modeled are as follows: chloroform, phenanthrene,
barium, vanadium, dieldrin, and pentachlorophenol. The PRPs requested that
dieldrin be handled separately from the quantitative BIOSCREEN model since 1)
dieldrin's human health nondrinking water OMZA is 0.0000065 ug/L, far below
achievable reporting limits, thus making it impossible to demonstrate compliance

6161 Cochran Road, Suite A < Solon, Ohio 44139
440.519 2555 fax 440 519 2560 www.hullinc com



Ms. Teri Phillips
CLH002.600.0041

April 11, 2003
Page 4
Study Area Parcel ID Model Predicted Model Predicted
Concentrations Concentrations Exceed
Exceed OMZA at OMZA at the Point of
the Point of Discharge to Grand
Discharge to Lake River
Erie
Study Area #1
Carbon Tetrachloride 1B3 X
Chloroform 1B3 X
Vinyl Chloride 1C5 X X
Study Area #2
Cyanide 2C1 | X
Study Area #3
Study Area #4
Cyanide 4B2 | X
Study Area #5
Cyanide 5B1 ] X
Study Area #6
Arsenic 6B1 X
Cyanide 6B1 X
Chromium VI 681 X
Vanadium 6B1 X
Vinyl Chloride 6B1 X
Study Area #7
Barium 7C1/7B1 X
Mercury 7B1 and 7C1 X




Ms. Teri Phillips
CLH002.600.0041
April 11, 2003
Page 5

During your review of the BIOSCREEN results, please consider our concerns regarding the
conservative assumptions required of the BIOSCREEN model, which in some cases result in
unrealistic predictions. Specifically, the assumption of a nondepleting source that remains
active for 100 years coupled with assuming no biodegradation. This results for example in
carbon tetrachloride, chioroform and vinyl chloride having model predicted concentrations at the
point of discharge in Lake Erie almost equal to the source well concentrations, despite traveling
distances of over 1,000 feet. We appreciate your consideration of this issue and your timely
review of the BIOSCREEN groundwater modeling results. We look forward to discussing these
results at our next groundwater modeling meeting scheduled for April 17,2003 at 10 a.m.

Sincerely,

Lor Kathken ¥ Shearec @

Kathleen K. Shearer
Scientist (I

ct: Mr. Paul Anderson, OEPA NEDO
Mr. Rod Beals, OEPA NEDO
Tim Christman, OEPA CO
Lisa Koenig, OEPA CO
Mr. Steve Love, OEPA NEDO
Ms. Conni McCambridge, OEPA NEDO
Dr. Atiur Rahman, OEPA NEDO
Mr. Paul Dugas, Tierra Solutions Inc.
Mr. Dave Rabbe, Tierra Solutions Inc.
Mr. W. C. Hutton, William C. Hutton inc.
Ms. J. Coulter, Esq.
Ms. Teresa Szuper, SECOR



Painesville Work Site

Summary of BIOSCREEN Input and Assumptions

Table 1
Data Type Parameter Value Reference/Source
Hydrogeology | * Hydraulic Conductivity SeeTables | = Estimated average
3-18 hydraulic conductivity
based on predominant
geologic material along
the flow path. Slug tests
data were used to
support parameter
estimation.
» Hydraulic Gradient See Tables | = Static water levels
3-18 collected during 1%
quarter of 2003 (Site-
specific values)
= Effective Porosity 0.35 = Ohio EPA suggested
value
Dispersion = Longitudinal Dispersivity | Oyis a = Based on Xu & Eckstein
function of equation with L, set
the distance equal to the distance to
to receptor receptor.
(i.e. River
and/or Lake)
0.1 0,
« Transverse Dispersivity
= Based on high reliability
points from Gelhar et al.,
= Vertical Dispersivity oft 1992
= Vertical dispersion is
ignored (conservative
assumption)
Modeled length | = Plume length See Tables | = Shorest distance from
3-18 the monitoring wells with
OMZA exceedance(s) to
the River and/or the
Lake. (Site-specific
values)
Retardation * Soil Bulk Density 1.7 Likg = Default value from
BIOSCREEN User's
Manual
= Distribution Coefficient See Tables | = Published values from
(Kq), for metals and 3-18 K4 table supplied by
cyanide. Ohio EPA (Strenge &
Peterson, 1989)
*  Published K, values
* Organic Carbon Partition | See Tables from Ohio VAP
Coefficient {K,), for 3-18
organics.
= Based on TOC results
= Fraction Organic Carbon | See Tables from soil samples

HULL & ASSQCIATES, iNC.
SOLON, OHIO

APRIL 2003
CLH002.600.0042.D00C

DRAFT




{foc), used with K for 3-18 (Site-specific values)
organics.

Biodegradation | = First-order Decay Rate 0 day”’ Biodegradation is
ignored {conservative
assumption)

General « Simulation Time 100 years Conservatively long
duration assuming
continuous source

Source Data « Source Concentration See Tables Reported maximurm

(assumed infinite soluble | 3-18 concentrations from
mass during the entire individual monitoring
simulation time of 100 wells with OMZA
year) exceedance(s).

= Source Dimension 1000 ft X 10 BIOSCREEN suggested
(Vertical planar source) | ft maximum source width

of 1000 ft was used.
Also, a groundwater
mixing zone height of 10
ft was assumed.

HULL & ASSOCIATES, INC.

SOLON, OHIO

DRAFT

APRIL 2003
CLH002.600.0042.00C
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Hull

& associates, inc.

April 8, 2003

Ms. Teri Phillips

Painesville Works Site Coordinator
QOhio EPA

Northeast District Office

2110 E. Aurora Road

Twinsburg, Ohio 44087

RE: Summary of the Groundwater Model Approach using BIOSCREEN as agreed upon at
the March 26, 2003 Monthly Meeting for the Former Diamond Shamrock Painesville
Waoarks Site, Painesville, OH, CLH002.600.0040

Dear Ms. Phillips:

As requested at the March 26, 2003 Monthly Meeting for the Former Diamond Shamrock
Painesville Works Site, Hull & Associates Inc. (Hull), on behalf of the PRPs, is providing a

summary of the groundwater modeling approach using BIOSCREEN as discussed and agreed
upon at that meeting.

Groundwater Modeling Decisions Agreed Upon at the March 26, 2003 Ohio EPA Meeting

Ohio EPA and the PRPs discussed and agreed upon changes to the original approach for
modeling chemicals in groundwater migrating to either Lake Erie or the Grand River (and in
some cases, both). Ohio EPA began the groundwater modeling discussion with a letter dated

March 26, 2003, written as a follow-up to a Lakeview Bluffs meeting with Ohio EPA held on
March 19, 2003:

1) Ohio EPA’s March 26, 2003 letter and the meeting discussion confirmed the abandonment of
the MODFLOW/MT3D groundwater fate and transport model for inciusion in the Phase !l
Remedial Investigation (R!) Report in favor of the much simpler BIOSCREEN model. The

PRPs would like to reserve the possible use of MODFLOW/MT3D in the Feasibility Study (FS)
portion of the project.

2) Ohio EPA's March 26, 2003 letter and the meeting discussion reviewed the list of
groundwater chemicals to be modeled using BIOSCREEN. This list includes the 11 chemicals
proposed by Hull in a letter dated February 21, 2003 plus a list of chemicals added by Ohio
EPA in their March 26, 2003 letter. Hull's original 11 chemicals are as foliows: benzene, carbon
tetrachloride, vinyl chloride, naphthalene, benzo(a)pyrene, 4-4'-DDT, PCBs (Aroclor 1254 &
Aroclor 1260), mercury, chromium VI, arsenic, and cyanide. Ohio EPA's additional chemicals
to be modeled are as follows: chioroform, phenanthrene, barium, vanadium, dieldrin, and
pentachlorophenol. The PRPs requested that dieldrin be handied separately from the
quantitative BIOSCREEN meodel since 1) dieldrin's human health nondrinking water OMZA is
0.0000065 ug/L, far below achievable reporting limits, thus making it impossible to demonstrate
compliance using modeling or direct measurement, 2) dieldrin is detected at only 4 groundwater
wells (out of 85 wells) and as "J" estimated values (i.e., below the Practical Quantitation Limit),
and 3) the Site does not have known past historical uses of dieldrin that would lead to potential
sources or source areas on the Site. Ohio EPA agreed that dieldrin should not be evaluated

6161 Cochran Road, Suite A * Solon, Qhio 44139
440 519.2555 {ax 440,519 2560 www. hulling.com
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quantitatively using BIOSCREEN but should be discussed qualitatively in an uncertainty section
of the report. The uncertainty section should also include an evaluation of dieidrin in soils
collected from the Site.

3) Ohio EPA's March 26, 2003 letter and the meeting discussion confirmed that groundwater
chemicals of concern (COCs) (as identified in #2 above) exceeding Qutside the Mixing Zone
Average (OMZA) water quality criteria at weils within the vicinity of the groundwater divide
(roughly located north of Fairport Nursery Rd.) must be modeled to both Lake Erie and the
Grand River. SECOR's Craig Skiera, sketched the rough location of the groundwater divide on
the potentiometric surface map for the 1st quarter 2003 and Ohio EPA's Teri Phillips added a
dashed line just north of the rough groundwater divide line. Teri requested that all wells located
between her dashed line and Fairport Nursery Rd. be modeled to both Lake Erie and the Grand
River. There are a total of 32 groundwater wells located within the boundaries of Ohio EPA’s
dashed line and Fairport Nursery Rd. Based on these rough boundaries, groundwater from the
following 32 wells will be modeled to both Lake Erie and the Grand River:

SWi-2
SW1-1
SW1-3
P1B1-01
SW1-7
MW-181-08
MW-1B1-06
MW-1B1-05
MW1B1-04
Mw-1B1-03
MW-1B1-02
SwW1i-4
ASR-MW8
ASR-MW1
ASR-MW2
ASR-MWS5
CL1-1/MW-7
ASR-MW3
MWB-5
ASR-MW4
SWi-5
SW1-10
SW3-4
SW1-8
MW-40
MW-49
MwaB-2
MwW-47
MWB-6
Swi-12
MwWB-4
SW1-6

.0..C.........'....‘......‘..'..
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4) A discussion ensued regarding the appropriate chemical concentrations to be modeled and
the location of the wells from which the chemical concentrations should be modeled. The PRPs
presented an approach that Ohio EPA agreed with: the maximum detected concentration in
each well with an OMZA exceedance for that COC will be modeled using the distance from that
well to either the Grand River or Lake Erie (depending upon the groundwater divide) or to both

the Grand River and Lake Erie if the well is one of the 32 wells within the "groundwater divide
zone" as indicated by Chio EPA in #3 above.

We appreciate your cooperation on the groundwater modeling approach and look forward to
our next groundwater modeling meeting scheduled for April 17, 2003 at 10 a.m.

Sincerely,

Kathleen K. Shearer
Scientitist 1l

c: Ms. Conni McCambridge, OEPA NEDO
Dr. Atiur Rahman, OEPA NEDO
Mr. Steve Love, OEPA NEDO
Mr. Paul Anderson, OEPA NEDO
Mr. Paul Dugas, Tierra Solutions Inc.
Mr. Dave Rabbe, Tierra Solutions Inc.
Mr. W. C. Hutton, William C. Hutton Inc.
Ms. J. Coulter, Esq.
Ms. Teresa Szuper, SECOR
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March 13, 2003

Ms. Teri Phillips

Painesville Works Site Coordinator
Chio EPA

Northeast District Office

2110 E. Aurora Road

Twinsburg, Ohio 44087

Re: Request for Addition Information Regarding Groundwater Flow Model,
CLH002.600.0036.

Dear Ms. Phillips:

Hull & Associates, Inc. appreciates your willingness to provide interim review of the
MODFLOW groundwater flow model being applied to address Ohio EPA’s comments to
the ongoing Remedial investigation (RI) of the Painesville Works Site. In response to
your March 13, 2003 verbal request for additional information regarding the groundwater
flow model submitted to Ohio EPA on March 11, 2003 please find attached a table that
outlines the input parameters and assumptions applied in the development of the flow
model. As we have discussed, the flow model will serve as the basis for contaminant faie
and transport modeling to be subsequently completed as a screening tootl to evaluate the
potential for migration of impacted groundwater adversely affecting local surface water
bodies.

The groundwater flow model has been conceptualized and constructed solely using
information presented in the Rl reports. Soil boring logs, groundwater elevation
observations, hydrautic conductivity measurements, and surface water observations were
compiled from the RI and used in conjunction with the conceptual hydrogeologic model
presented therein to construct the flow model. These documents have been submitted to
Ohio EPA previousty, throughout the Rl process.

Flow modeling has been implemented using MODFLOW 2000 (MF2K), a public domain
program widely used in the regulatory environment. In addition, MF2K automated
parameter estimation process (PES) was applied to auto-calibrate a model solution
based on observed conditions at the Site.

Please have your team contact Bud Tjandra at (419) 385-2018, or me at (440) 519-2555
with questions directly as they review the attached information with the model itself. We
are hopeful that we can openly exchange information in order to simplify the review
process, and we are open to suggestions and input from you to improve the flow modei.

6161 Cochran Road, Suite A * Solon, Ohio 44139
440.519.2555 fax 440 519 2560 www hullinc.com
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Thank you in advance for your assistance.

Sin@% ? — /

William R. Beach, CPG
Project Managet/ Hydrogeologist

c: Ms. Conni McCambridge, OEPA NEDO
Dr. Atiur Rahman, OEPA NEDO
Mr. Steve Love, OEPA NEDO
Mr. Paul Anderson, OEPA NEDO
Mr. Paul Dugas, Tierra Solutions Inc.
Mr. Dave Rabbe, Tierra Solutions Inc.
Dr. William Rish, Hull & Associates Inc.
Ms. Kathy Shearer, Hull & Associates Inc.
Mr. W. C. Hutton, William C. Hutton Inc..
Ms. J. Coulter, Esq.
Ms. Teresa Szuper, SECOR
Mr. Jim Burns, SECOR
(all c: with att.)

enclosure



PAINESVILLE WORK SITE
MODFLOW MODEL

CONCEPTUAL MODEL AND ASSUMPTIONS

Model Domain: The model laterally
covers the Painesville Work Site,
including Study Areas 1 to 7 and its
surrounding areas (see figure
model_domain.tif). Vertically, the
mode! comprises the entire shallow
saturated zone, which consists of
natural unconsolidated deposits and
anthropogenic fill material.

The model is laterally bounded by Lake
Erie in the North and topographic high
area near State Route 2 in the South.
The water table and the top of shale
bedrock provided the top and bottorn
boundaries.

Model Grid: The model domain is
uniformly discretized on a 150 by 150
finite-difference grid. The horizontal
plane of the grid is aligned such that
the x coordinate axes are more or less
parallel to the Lake Erie shoreline (see
figure model_grid.tif).

The model consists of a total of 22500
finite-difference cells. Each cell has a
size of approximately 82.5 ft by 65 ft.

Boundary Conditions: There are four
(4) external boundaries and one (1)
internal boundary in the model.

Norih — Lake Erie: General Head
Boundary with constant head elevation
of 572.1 ft and GHB conductance of
8.23E-4 ff/day per foot

South — Groundwater divide at
topographic high area: Hydraulic No-
flow Boundary

East and West — Streamlines:
Hydraulic No-flow Boundaries

Internal — Grand River: River
Boundary with constant head
elevations 577.5 ft at the upstream
node and 572.5 ft at the downstream
node. Streambed elevations were set
as three feet below river stage. The
head values between these two nodes
were assumed to vary linearly and a
uniform river conductance of 549.3
ff/day per foot was calibrated.




Note: The GHB and River conductance
are calibrated values produced by
MF2K PES.

Model Layer: A unified layer was used
to represent the hydraulically
connected units or the shallow
saturated zone, which consists of
natural unconsolidated deposits and
anthropogenic fill. A number of
different hydraulic conductivity zones
were used to represent the different
material encountered in the shallow
saturated zone. The layer saturated
thickness is the distance between the
water table and the top of shale
bedrock.

The shallow saturated zone was
simulated as an unconfined aquifer.
The top of shale bedrock is assumed to
be at elevation 545 ft across the Site.

Hydraulic Conductivity Zones: Three
(3) distinct hydraulically connected
units were identified in the shallow
saturated zone: These units are:

1) glacial till
2) alluvial sediments
3) anthropogenic fill

Based on their characteristics, these
three hydrogeologic units were further
divided into six (6) material units for
polygonal zoning of hydraulic
conductivity during auto-calibration in
MF2K PES:

1) fill_solvay
2) fill_debris
3) fill_ash

4) alluvial

5) glacial_sandy
6) glacial_tilt

See figure model_grid.tif for hydraulic
conductivity zones in the model.

The range of hydraulic conductivity
value used as initial values for
calibaration, for the six (6) material
units during auto-calibration are
obtained from slug test results
documented in the Rl report ranges
from 1E-2 to 1E-8 cnmi/s. To be
conservative, low-end range of
hydraulic conductivity values, i.e. 1E-7
to 1E-8 cr/s, from slug tests result was
not used.

These values were calibrated using
MF2K PES. The final hydraulic
conductivity values used in the
MODFLOW simulation were
summarized in Excel Table
painesville_calib.xls.




Recharge: Recharge was modeled
based on vegetative/surface cover and
land use at the site from information
presented in the Rl report. There are
six (6) different recharge areas
employed in the model to
accommodate differences in
abstractions, as follows:

1) urban_industrial
2) wurban_residential
3) grass_cover

4} fill_areas

5) clay_cover

6) RCRA_cover

See figure recharge.tif for recharge
zones in the model

The clay_cover and RCRA_cover |
areas were assigned recharge rates of
2.2E-5 ft/day and 0 ft/day,

respectively. The recharge rate for the
clay_cover was obtained from HELP
simulation presented in the Rl report
and recharge rate over the RCRA
cover was assumed to be negligible.

The recharge rates for the rest of the
recharge areas were calibrated using
MF2K auto-calibration process. The
final recharge rates used in the
MODFLOW simulation were
summarized in Excel Table
painesville_calib.xls,

Calibration: The field observed water
levels collected during May 2001 and
December 2001 were used to assist in
the auto-calibration process. Note that
the same water leve! data was used to
develop the potentiometric surface map
for 2001 by SECOR.

Calibration targets, as discussed during
our February 12, 2003 meeting will be
hydraulic gradient, and groundwater
flow direction.

Specific water level measurements will
not be compared to modeled hydraulic
head values.

The modeled solution is intended to
provide a useful tool in predicting
groundwater and contaminant
migration potential. A conservative
modeled solution will be emphasized.
In other words, input parameters have
been selected to achieve a modeled
solution that provides maximum
plausible fate and transport estimates.
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L LU LETTER OF TRANSMITTAL

DATE: 03/11/03 Hull Job No.: CLHO02

SUBJECT: MODFLOW Files CD

3401 Glendale Avenue, Suite 300 « Toledo, Ohio 43614 + (419) 385-2018

TO: Atiur Rahman - DDAGW

Ohio Environmental Protection Agency - NEDO

2110 E. Aurora Rd.

Twinsburg, Ohio 44087

We are sending you

Cireports [Iwork Order [specifications Clinvoice
Oprints [(Jchange Order Olcopy of letter Bdpians/icD
item Date Copies Description
1 03/03 1 CD Containing MODFLOW and MF2KPES Files for Painsvilie

Work Site

These are transmitted as checked below:

(JForsignature  IXFor review and comment

OFor approval Olas requested OrFor your use

REMARKS:

COPY TO: W/ENCLOSURE

Teri Phillips, Ohio EPA - NEDO

MAR 17 RECD

\Zﬁ%v 731 T#Q/

SIGNED:

Bud K. Tjandra

If enclosures are not as nated, kindly notify Hull & Associates, Inc al once



SUMMARY OF FEBRUARY 12, 2003 GROUNDWATER MODELING MEETING FOR
THE PAINESVILLE WORKS SITE

Groundwater Modeling Meeting held at 10 a.m. February 12, 2003:

Hull and Ohio EPA held a meeting to discuss the Groundwater Mode! for the Painesville
Works Site to be included in the Lake Erie and Grand River Baseline Human Health and
Lake Erie and Grand River Baseline Ecological Risk Assessments in the Phase il RI
Report.

Hull’s Bud Tjandra, Bill Beach and Kathy Shearer met with Ohio EPA’s Teri Phillips, Atiur
Rahman and Conni McCambridge regarding the following agenda items:

Groundwater Modeling Objectives

Current Understanding of Site Geology/Hydrogeology

Overview of Data Available

Proposed MODFLOW/MT3D Modeling Approach and Assumptions

Discussions and Comments

Schedule

o 0w

Ohio EPA accepted Hull's general concept and approach regarding groundwater and
solute transport modeling at the Painesville Works Site using MODFLOW (flow
component) and MT3D (transport component). Ohioc EPA has general consensus with
Hull in the following areas:

MODFLOW:

= The areal coverage of the model domain

= The locations and types of boundary conditions

= The layer attributes (i.e. 3 distinct material units in a single layer) to be used to
represent the shallow saturated zone
The lateral and vertical extent of the mode! layer

= The range of hydraulic conductivity values to be used to represent the 3 matenal
units

= The zonal approach to model variations in hydraulic conductivity and recharge
rates, and fine-tuning of these values during calibration

= The use of literature-derived values or empirical formulas for less sensitive model
parameters, such as dispersion coefficient

= The criteria for calibration based on general groundwater flow directions and
hydraulic gradients from field-measured water level data

= The flow model will be simulated as a steady-state model

= Model domain and layer identical with MODFLOW

= No-mass flux boundary conditions

= Duration of release will be estimated based on land use history from each
individual Study Area

= Rate of release will be estimated based on soii leaching to groundwater with
solute concentrations equal to maximum concentrations reported in the
monitoring wells

HULL & ASSOCIATES, INC. l MARCH 2003
SOLON, OHIO CLH002.600.0035



Due to MODFLOW/MT3D grid resolution, an analytical model, such as AT123D,
will be used in conjunction with MT3D in areas where solute transport needs to
be evaluated within a short distance.

Furthermore, Ohio EPA requested additional information regarding the MT3D modeling.
The 3 issues requiring further attention are presented below:

Hull presented Ohio EPA with a COl scoring/screening process to select
representative COls to be modeled. There are 50 chemicals detected in On-Site
groundwater exceeding OMZA surface water quality standards. To transport
model all 50 would not be cost effective or efficient. Therefore, Hull has
developed a chemical scoring to select representative chemicals from each of six
chemical groups to be modeled using MT3D. The general scoring approach is
based on: 1) COl mobility, 2) COI toxicity using a ratio of the maximum detected
concentration to OMZA, 3) COI proximity to the water body, 4) likelihood from
site sources and 5) number of wells exceeding OMZA. Ohio EPA was receptive
to this approach but Teri said that our approach and list of COls would require
approval from the Division of Surface Water.

Hull presented Ohio EPA with the modeling approach for organics, inorganics
and cyanide. Atiur voiced some concerns regarding the use of Kd values in
modeling metals. Bud presented Atiur with a U.S. EPA guidance document
discussing the use of Kd values in model transport of metals. Conni and Atiur
copied the cover of the U.S.EPA guidance document and said they would
download the document from the Internet and look intc the transport modeling of
metals. '

Hull presented Ohio EPA with transport parameters for organics based on
degradation rate and degree of sorption. Atiur voiced concerns regarding using
transport parameters with degradation rates uniess you can provide sufficient
evidence that the Site conditions are simifar to those in the development of the
value.

ACTION ITEMS FROM THIS MEETING:
1} Kathy to send Teri e-mail reminder to ask Paul Anderson about his availability to

review

our “selection of representative COls for modeling” starting next week (Kathy sent

e-mail reminder to Teri on 2-13-03).

2) Hull

develop the list of representative COls using the scoring system presented to

Ohio EPA and submit to Ohio EPA (Hull's Kristin Domzal sent via e-mail to Teri on 2-21-
03 with 5 hard copies following on 2-24-03).

3) Atiur and Conni to review U.S. EPA's guidance document entitled “Understanding
Variation in Partition Coefficient, Kd Values: Volume | and Volume 1l, EPA 402-R-99-
004, Office of Solid Waste and Emergency Response, Washington, DC.

4) PRPs develop a timeline/schedule for completion of the groundwater modeling and Rl
to discuss with EPA. All present agreed that including the Div. Of Groundwater up front
during this kick-off meeting and throughout the process will expedite EPA’s
review/acceptance of the groundwater model and R! (draft schedule presented to EPA at
2-25-03 meeting and discussed).

5) Determination of the revised submittal date for the entire Phase Il Rl based on the
acceptance of the Groundwater Model (Paul Dugas sent extension letter to EPA on 2-

18-03).

HULL & ASSOCIATES, INC. 2 MARCH 2003
SOLON, OHIO CLHO02.600.0035
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FLOW AND TRANSPORT PARAMETERS

A. FLOW:

Hydraulic Conductivity: Three (3)
distinct hydraulically connected units were
identified in the shallow saturated zone:
These units are:

1) Glacial Till

2) Alluvial Sediments

3) Anthropogenic Fill

All three hydrogeologic units will be
represented in the model using various
zones of hydraulic conductivity.,

To be conservative, the hydraulic
conductivities of the most transmissive
porous media within these hydrogeologic
units will be used. The ranges of hydraulic
conductivity for the three units based on
slug tests are:
1} Glacial Till (silt and clayey silt)
107 10°% emiss
2) Alluvial Sediments (sand and silty
sand)
107 - 10° cmfs
3) Anthropogenic Fill (Solvay and related
fill}
107~ 10° emis

These values will be fine- tuned during
calibration,

Layer Thickness: The layer saturated
thickness is the distance between the water
table and the top of shale bedrock.

Model assumes the shallow saturated zone
is unconfined. The top of shale bedrock

elevations will be determined by creating a
2-D surface using geostatistical technique.

Recharge Rates: Recharge rates will be
modeled based on vegetative/surface cover
and land uvse at the site. There will be
different recharge zones to accommodate
differences in abstractions.

Initial value for recharge in capped area
was estimated in the RI/FS work plan using
a HELP model. The model predicts an
annual average infiltration rate of 0.09
inches. Recharge in uncapped areas will be
considerably higher and will be adjusted
during calibration.

Other Parameters: Other flow-related
parameters (such as effective porosity,
dispersion coefficient, etc.) will be
assigned based on widely referenced
published values and/or empirical
formulas.




oRAY

B. TRANSPORT:

Source Zone Concentrations: The
reported concentrations of selected COCs
will be used to simulate the source. The
source will be simulated by using injection
points positioned at various release
locations.

The mobility, toxicity, concentration,
proximi.r_\' fo receptors, arnd spar:'m'
distribution of COCs will be used 10
support defermination of source zone
concentrations and locations. The
transport simulations will focus on COCs
that are most “susceptible” to transport
based on the established criteria.

Duration of Release: Study Area-specific

Duration of release will be estimared based
on previous land use history from each
individual Study Areas.

Rate of Release: Chemical-specific

Chemical-specific rate of release will be
estimated based on leaching from soil ro
groundwater.

Transport Parameters: The COCs at the
site can be categorized into inorganics
(metals and cyanide} and organics (BTEX,
halogenated aliphatics, halogenated
aromatics, PAHs, and pesticides). The
transport parameters for the COCs will be
assigned based or individual transport
characteristics of the chemical.

For organics: sorption based on Ky +f,.
and biodegradation based on Ist order
kinetics will be assessed.

For metals: a lumped pH- and media-
dependent K4 based on the MEPAS
database will be assessed.

For cyanide: free cyanide is assumed with
no sorption and a decay rate based on
laboratory column studies will be assessed.

R




2 associates, inc.

February 26, 2003

Ms. Teri Phillips

Painesville Works Site Coordinator
Ohio EPA

Northeast District Office

2110 E. Aurora Road

Twinsburg, Ohio 44087

RE: Relative Ranking Data for Chemicals Detected in On-Site Groundwater Wells Above
OMZA Surface Water Quality Criteria to be used in the Groundwater Modeling for the
Diamond Shamrock Painesville Works Site, Painesville, OH, CLH002.600.0034.

Dear Ms. Phillips:

The attached Tables 1-6 (Hull document #CLH002.600.042.xis) contain the relative ranking
data for chemicals detected in On-Site groundwater wells above the Outside the Mixing Zone
Average (OMZA) surface water quality criteria for the Diamond Shamrock Painesville Works
Site. These tables provide the detailed migration-related parameters used to calculate the
relative ranking for all chemicals detected in groundwater above OMZA surface water quality
criteria. Based on these data and rankings, representative chemicals were selected from each
of the six identified chemical groups for use in the MT3D transport model as explained in detalil
in Hull's February 21, 2003 letter to EPA (Hull document #CLH002.600.0033). We are
providing this information as requested by EPA’'s Paul Anderson at the February 25, 2003
meeting heid at Ohio EPA’s Northeast District Office in Twinsburg between Hull & Associates
Inc. (on behalf of the Painesville PRP Group) and Ohio EPA.

We appreciate your timely consideration of these materials in order to keep to the scheduie
outlined at the February 25, 2003 meeting. In consideration of the schedule, we respectfully
request comments from Ohio EPA regarding the materials outlined in this letter by March 7,
2003.

Sincerely,

Kathlan K. M&be&.

Bud K. Tjandra
Engineer [!

Attachments

c: Ms. Conni McCambridge, OEFPA NEDO
Dr. Atiur Rahman, OEPA NEDO
Mr. Steve Love, OEPA NEDO
Mr. Paul Anderson, OEPA NEDO
Mr. Paul Dugas, Tierra Solutions (nc.
Mr. Dave Rabbe, Tierra Solutions Inc.

6161 Cochran Road, Suite A < Solon, Ohio 44139
440.519.2555 fax 440.519.2560 www. hullinc.com



Ms. Teri Phillips
CLH002.600.0033
February 21, 2003
Page 2
Mr. W. C. Hutton, William C. Hutton Inc.
Ms. J. Couiter, Esq.
Ms. Teresa Szuper, SECOR
(all c: with att.)



QIHO "NCICS

SIEHO000B00H1D ONI 'SLYIOOSEY TINH

£002 AdvNHETS

{2'0 . 21008 PaZYEiLIOU §]|8M JO Jequinu) + (2'0, BI005 PEZ]|ELLLIOU BYiS-LO + {2'0 , 81008 PeZ)[EULCU BIUKSIP) + (2'0 . BJOIF PAZ{BULOU liSY LoY+ (20, BI005 PRZ|BULIOUDY]) = BJCIT B0 S
00, ((00s-Z} L SIGSNHON)} uopenba ey} Bujsn paIB|NojED UG S3M GJ00S PEZ]IBULICY oyl "uopeap pepusis/abeioas-ai0as weJ) :uopenbe ey Buisn
PaIBINO(EI UL FOM BICIG-Z ¥ "SEIOOS MEJ JO EILNOD [[6M BU JO LOREAED piepUHs puv abeAr el Bueinded AQ PAUIULEIBP SBM BJ0DS 134 paz|jeuuoy 8yl
-guelud Aujenb Je1em S08NS YZNO eAgoRuc 150w 1 BupeRIXe SUCHIGIED LUM Si|eM Jajempundub jo sequny b
00L.({(94008-2) | SIGSWHON)} uopenbe ayl Buisn PaiR|No{BY UBL) SEAM U008 PEZIRULIOU B “UOBIASD puepue;s/{ebripns-aloos me) uopenbae ay; Buisn
PEIBIN0jED USY! FUM QIO0S-Z Y "BRICIS SiS-UO MEJ 8UI JO LORRIABD RUBPURE pUB oBRIGAR SU} POIRNDMER AQ POU/LIGIEP SBM 8008 SEAUPGIEIR) SUiE POZJBLLIOU BYL d
g1, Woyy BuiBuies $81008 UGAID GIBM BYS GUL M PBIBID0GIE 6q O Ajexj| 538] 5D00 "¢ 0 BI0%E yBiL ¥ UBAD G10M BUS SR LI PEYBIoCSSE BujEd O PoOYIEXi YOI ABAREIe) ¥ Ui SDOD
YIS OL) Wi PBI00GST BUISG DO 843 JO POOUIPII 81 U0 paseq & KioBoyeo 5|41 JOj 8I0JE 8y 'O
001.{(2:005-2) LSIOSWHON-|) uopenbs ai GUJEN PRIBNAE0 LGL} SBAM QUOOS POTIELLIOU By "UOHEIAGP puBpURS/{ebrIBAR-GI03S ML) :uojenba ey) Buisn
PEIEIN{E UGL) FBM JO0S-Z Y "SBIC08 MBJ IO SBOUTISID BU) JO UORBIAGP URDUELS PUS eBwioAr 91 Bugsinojed AQ pau|ULIBIEp SBM 81008 GOUEIS|D PazZjjeulcu Byl ‘v
a3 eEn = 3 19Ny pup) = © (2002 *HOOIS) |4 |1 es9yd 8B o 0} RINB Way POLULISIEP 5B B eiempuncill el uo paseq Apoq JSIEM 1SeiR0N ‘W
{GPIND JTEMDUNCID SY3 U0 pessq) OXF 10 JANH PUBJE) SLLIBLYS L} jujod sBipyosip jseseau
641 O} UO[JRIUGIUCD JelEMpUNCID PaIoRIGP WILIKEW SL LM LIoM oL Wiy (109} 1)) @aumsip ey Bupnseew £q pejewisa sem eouBisp Byl |
001.{(0s00%-2) | SIOSIWHON)) uopenbe ey Bujsn peginoed Lay) sem QICO% PAZ|[BULIOU Bl "UONBIAP prepuals/{ebrIoAy - 61008 MRS) :uopenbe ey Buisn pajeinoed
UGHR SRM QI006-Z Y 0D} JO RI038 B UBAS Bicjuay: pue (S5¥SPLL-vLV'BBLL) POADLLA
QBM SIGIINO PAI] "SAICOE MBI 10 G L/D BY JO UOHBIAGD PUNPUEIS pUR oBRIgAR a1 BURBINOIED AQ POUIULSIAP SBM BI03S AYIXC) PATIBULCU OUL
VZINO ueHoaIdds el AQ POPIAIP UDHEAUGIUCO WINWpKL) G BUp(el A pejainofes sem oRe: siyL "oNeY UORRAUBIUCIAHOROL = olied LD T
“{QyIpi = M Jo1eM BupUip-UCU ey UsLny = | ‘anbi = ¥) BARORIOUG J80W B} §] BUOID YZIND DM seyusnbupsip Jene) oyl I
*pesn sem (Sl Jo Jajam Bupiuppuou yiBay UBINY
'oyanbe) BUaINO YZWNG BUI 40 18aMO| 10 sAfoBlid 150U ByL *(2002 Jequiadeg ‘% d30) Bpelo Ajfenb Jejum 6aepnG ebmeny BU0Z Bupi SPISING - YZWO 'd
*pAISSIGP SRM UOREAUASUCD WINLIIXBU! B GJGUM |94 BU) §] LOREID| BU] ‘B
“BYS By} 18 JAIBMPUNAUD U) WADLOY JO EAIBYD JBJEMPUNCID 4B J0 UORRIIUBIUCD WNMUIKEBW BYL
001 » {(@005-2) LSIQSINHION- 1} uopenbs au Buisn paienojed Usy)
SBM BJ00S PRZJEULOU BLL "UOjEiAGp piepuss/{ebrione-6:008 me) :ojanbo oL Busn pelBIno{ed USL §BM IC0R-ZY () JO WINOF B ueaB sucyaueyl pue (D0BSEL-L6G) PaAOWG)
: QOM RIGINO G} "SRI0IS MBI JO SEN{BA P OU J0 UOHBIASP PURpUES puB 83BI0AR 6L Bupeinoes AQq PeULIAISP SOM QICSS P, Paz|jeuLol By
00§ BPIM-BY{5 X 20 = BPILBAS Py “(Modl BA)ZL 0 + By"0=00) Boj 2003 Bo| GYEINIEd OF pesn §5M uogenbe Bumoycy SYL *Z661 ‘epiUBAD 1o) eiyord Ao (HasLy) Ausibey
95RaEI PUB SBOURISANS SO 0} KouaBy Su Ul paliuepy (uelecs Buuopped IRRM-BUTD0}00) BO) LCY PEIEINCIEd SEM epiLRAD JO) P
"854 'uokIola g pue obueNg W) aue sajuBLIOU] J0] P 841
00} GPIM-BJS X 503 = FIENUYD Jjuefiio BU) o} SP3 WSELBCD UORAGUISIT = PX P
00} GUILIBIAP OF BOD'000" - AQ BUIPIAID Pug (PRAOLLGI BJaM RIBIANO ¥)
SUORRLUESUOO UOGIEd SEBiO [B10} BPW-BYS Opf BUIBRIGAD AQ PAAIGD S3M D} GPIM-GUS "UOQIED SjueliQ UORSRI SPM-GLS = 00} BPIM-BHS '3
988} 'V4ISN ‘0L '9oUspIng BUUBRIOS (10§ WA} SeN[EA IUBe0D BujuopBd LoqieD) JuebiQ = 20X “q
(2002 ‘HO2ES) WOodeH [H || 9seyd By Ul OL-g YBnoug £-§ §9;J8), L) PALUGP| 58 ‘045 8L Uo UoBDY| AuB Je ssBmpunab
Uy eusluD Aenb Jarem edeuns (YZWO) eBriey 6UOZ Bupiy GRISING SjIRiM 10 Jelam BUUPP-UOU LReY UBWNY 'OI9NDE PasoXe Jeu) S[B0WAL0 BSOLE AIB LADLIOYD) O SIEJIWEND '8

2 ) (113 g logg | ¢© 2z NS |_OVZ 7! ohZ ] Sie. | 6000 [ Ove SUeR
Z 3 i) 008 | 7€ orz |_¢© 20| évmva | 08l £, | 8co'L | 869t | 6000 | 2ot SUBNI0
z 3 5] 008 £ |Gy | ® 19| _6viivg | 002 3L | Z8¢€ | Jo¢c | 6000 | E9E | ouezueqiAws
Z v ) 9lE 78 %e | © Ta I NS | 08t e | 10ES0 | 10650 | 6000 | 685
809 21005 | onud | epelin PU0Q | (BI008 wyl| PO | HRwe
al u 8207 LD,
pazieuuoN | ° 208 pezyjeuuoN -“”._ﬂ"waz SN0 | ponmwon | 110 | vZwo WZHO | U00 ey | PAZyEUUON P foetofB epm-alg |y _o.“_nwn“”_:o“o
AS-u0 Rjuspoid _ UORRRUGIUOOIRIL AHEGON So0000d [BOIIeHD) - AT )

VIHILIHD ALMVND HALYM FOVIHNS VZWO JA08V STT13M HILVMONNOUD ALIS-NO NI X318 40 SNBINYH 3ALLVI3Y
I 318vL



ZHO00 OIHO 'NO0$
S ZHO0O0IZO0HTD -
€002 ABYNYEE : NI 'S3LVID0SSY TUH

(20 . BI0DS PBZHEULOU S/{BM JO Jequinu) + (3'0, BI0IS PBZ||BULIOU BliS-UO + (2'0 . 94006 pAZjjauLOu SOUHEIp) + (210 . 4008 PAT]jewULOU OfiBH 1) + (2'0 . ei008 PeZ(BLUOLDY) = &IOS [8i0) 6
00.{(81006-2) LSIASWHON)) UoREnbA 8t BUSN PRIRINOED LB} S8 GI00Y PAZI/BULION B, "UOIBIAGR pBpUR|S/(@BRIBAT-6I098 M) LOIBNLS §4) Bujsn
BHRINOMED LAY SEM QIOJS-Z \f 'S8I008 MEJ JO SIUNCO [|9M 61} JO UOIBIAGP RIRPUES pue eBear oy} BUIBINDIED AQ PAUILLIGEP SBM AUO3S [|aM PEZIEULIOU oyl
wpea Ajjenb Jojemn 00BHNE YZNO eapoaiud jsow ey) Buipeace SUORISIAP LM SBM Joyempuncub jo Jaquny b
001.{(a:005-2) 1SIGSWHON]) uonenbe eif Busn Peisineo UsLy FeM BI0% POZIUALLION B4, ‘UORRAGP PUBpLES/{0bRIAB-I008 avel) uogenba ey Buisn
POIEINOED QLI SBM BJOJS-Z Y "SRIC0S BYS-LO MBI B4 JO LOGEIASP RIUPUTE pUB @BUsRAR aLjj PRIUINO(ED AG PRUILLIGIED SEM BJOIF SEEUPGIRIA] BUS POZ|[BULICU &l 'd
-g-1 wouy Buibues 561008 UBND MM GUE SUF UM PIIBIOCSET 6q OF o) 888] $D00 "9 0 WIO%S By @ UBAD JoM SUS BU} LM pelBiooss® Buieq jo poounex]) YBiu AiBaiBial B Ukt 5300
-y OUl LM PELEII0SSE BUjq DOD S 10 POOUIPY) 84 U0 pesiq $) AioBelBd siuy} 1) 21098 oUL 0
001.{(ac0s-2) | SIASWHON- L) uogenbe e Buisn PAlBINGIED UGY) SBM BUCOS POZI/BULIOU By | “UCHBIAAD uepuels/(abz1eAB-8I005 M) :UOJENDE By} Bujsn
PBJU[NO{E0 LAY SBM QIC06-Z Y "$8J0JS MEI JO SEOUBISID BLY 10 LOREIASD PIEpUE pus GBRIEAB BL) Suie|ND|E A7 POUIULSIBP FBM BICOD QOURIS|D DOZ|BLLCU BYL U
-y ofE] = 3 Yoy pUeiD = D (2002 'HOD3S) IY It 85UYd 6yl §0 OF SINBJ WOY PRUILLIBISP S8 SHAD JelampunalB ey) uo peseq £poq Jalem ISBIESN "W
(GNP JajeMpuncuB By} UD pasEd) 8B JO JA(d PURID) GUT JBLRe Ul jujod eBueyosip jsaJeaU
9y} O} LOHBIUBILCO JOTBMALNGID PAIOSIAP LINLLINBLL St LM (|94 BLf WOL) (188 UY) ESURISIP By} Bupngeew AQ PIBLIGS SEM BDUBISID 8UL |
001,{(01005-Z) 1 SIOSWHON)) uonenbs sy Bujsn pejEINo{ED UOY) SRM BIO0S PIZ|BULIOL BL L "UORBIAGD pJeputs/(ebriear - GGIE MBd) suopenba By fuisn pajeinore
UOL} BBM GI00S-Z Y 'L JO 2008 W UGAD GUCJIGY PUB (SGYSYLI-PLYEBLL) PAAOL:
IO SJGIAN0 BAL "SRIONE MBI JO OIBJ /D BH] JO LOWBIAGD PUEpUES puw sBIeAs o1 Bujiaincisd Aq peujuLsiep SEM B0vs jopeol pazilulou eyl
VZINO 1Rub0IddE oL AQ PApIALR UOREILAOLOS WNWPGW Buy Bup(e) AQ peeinoied Sem oRe: S|, "olley ucgenuesuooAPKe L = oney L0
(i = M J01eM BUPIUEP-UCU UYUOL UBNY = | ‘DHUnbe = B) 8AR3S101 150U S} S| BUBYD YZIND LOIUM soysinSupsip 184s] BUYL
‘Pasn SBM (BJ{pjM JO Jeiwsm Bupjuppuou WQEey uSWNY
"openba) BN YZINO BU) o Isemo] Jo ergoeioud 1S0W ey (2002 Jequedeg “Yd30) eneid Ayend Jalem aaepng abriany suo2 Bupg epISING - YZNO
'PRIDAISP SRAM UCHRIUGIUOD WALIIXEW BL) GUGLM LISM B) 5] UONIBX0| BYL B
‘ayg o 18 Jepempuncull U Wesoo jo [Bojwe? 1ejempunaull YoBa J0 USHRIILBILCD LINWIXBU BY L
001 » ((1006-2) L SICSWHON-1) uoenbe ey} Suisn pereinoles el
SBM @005 PBZ|[BULOY Bl ] ‘UoHEADP PrEpUEIS/e0eiaB-8I008 e} suopenbe oyl BUIEN POJENNEY USY) SBM JCXE-2 Y ') jO 8I0J5 B uonlB cuojeeyl puB (DOGSEL-LES) POACWRL
QUBM RIGIIN0 §| 'SRIODS MRI JO SON{BA [Y PUY JO UOUBIAGP PURPURIS PUY eBaiaAr ey) BURBIND/ED AQ PRUIULEGIOP SBM G008 D) PAZIBLLIOU BYL '8
504 GPIM-BY8 X 203 = epjURAD Py “(mo BOYIZL'0 + 6v°0=00y Bot 1003 B0l eyBINoIEd Of pesn GBM uoRenbe BUWMO|o) UL L6681 ‘SRIUBAD Jo} elalg Ao (HOSLY) AusiBay
98696} PUV SIOUBISANS iX0 Jo} Aouely eyl W peyIuep (uepiyecs Bujuonued Jejem-euso0joo) Bof W) POIBNJIED SBM GPURAD 10} PN
*6861 'uosimleg pue ebuang wouy e sojuetiou) Jo) P eyl

00} BPIM-BHS X 20) = SiEOMELD djuRbio Gul J0j SPY USSR LUBNGUISIQ =P P
00} GUWLBIER O} 000'000' | AQ Bulpp PR (PeAoLs) B16Mm IBINO )
SUOFRUBDLGO LGGIED IGO0 [E10] epw-ays OFE BUiSiaAl AQ PoALAD SEM O0) SPM-BYS “UOGHD ojuBEIQ UOHOBIZ SPPM-BYS = D0} BPIM-BIS D
‘9681 ‘YdISN ‘0L 'eauRpinD Bujusaog 10T WoJ) SeNfBA IUBRE0D Bujuogiuey uoque auebio = 0oy q
(2002 ‘HOIS) HOdEH I 1| S8 @) L) 0)-g YBRaI] /-5 EBIQR. U] PSLAUSP 8B “UIS 813 U0 LOwIGI Aum 18 Jejempuncull
Ui Bualo Ajjenb Jeym adepns (YZINO) elieiasy suozZ Buixjiy SpISIND BRI 40 Jotesm Bupupp-uou Laeey ey ‘ogenbe poIXe JEL S{ELIBYD SSCLE RJE LUSIUOD JO S[BIWUSHD U

Tvr 3 € 8 ¥ 3 B 0aL 6F gz68 | W 88 | Zevo | 0082 £l /610 | vi9L0 | 6000 | 98l ~_ opHoND Wl
[ Ig F =1 ¥ 21 —3_ | o3 I 615 ¥ 0081 1 O00LL BL €900 | €50L0 | 6000 | Zit | opHoMD W
v08 f F £9 [ It 3 053 ] Y= OVl | HZUOEIMS | ODOEE (3 20560 | eesc0 | 8000 | 86t NGO
Tag X Z 5 ¥ it 3 059 O |Zveait| U Bt 1MS_|_ 00OVE €L 8061 ; ; SPUOLPRIRB U0V
. £ ¥ g 5] "696 it _I|E T e 1-alEvd 068 £L | 99510 BUBRCHIII0 2 |
¥ 3 ) 052 33 C B oty | z-anva 0LL £L Y82 0 SGRIe0IoNRI] 1T
R e TRD0A
2008 | o J8I008 . Qoo | ey | sHewo 1008 .

.“q.w%._.m PRZIBULON | j0 ON | POZBUAON | ° s pezlBLLoN MM__”%Z Fimad SPOTURULON| L1/0 | VZWNO WZNO | - ioa] PUCOXEN PazZ|BuLON PY [0 opwm-aug | %y  [;Waouod o siedayD

SN ] Rpupxoid GORBAUGOUOOVROPOL THION Se[Hedold [BOLRUD - (S/eAid

VIHILIED ALIVYND HILYM 3OVAHNS VZNO JA0EV STT3M HILVMAONACHD ILIS-NO NI Q31931340 $20A 40 ONDINVY SALLY13Y
z37avl




SDF 200" 06§ TO0HTD
£00Z AWYINHEIS

(2'0 . 005 POZIITLLOU SISM JO JBGUINL) + (2°0, GI00S POZYBULOL BYIE-U0 + (20 . 8I00F pezeuLiol aouElsip) + (2'0 , 6409 pezI8
004.+(84008-2) LSIOSWHON)) uopenba eLy Buisn pejsindeo Uely $2Mm 81006 paz)
PELBINBD U] §BM BIODS-Z Y ‘SOI005 MEJ 1O BIUNCD Jj6Mm BU}

SEM 81005 PaZ[eWIOu 8L "UORE

30} SpIM-BYS X 20%) = epjueko p

00L.{(61008-2) 1GIASWHON)) uoisnbs ey} Bujen paend
PEIBINDIBI UL S8M BICOF-T Y "SRICOE BJS-UD M 8173 jO LUOREIAGD
‘g-1 woyy GujBuel 581008 USAD QISM ST B3 LM POJBII0SER 8Q O} Aoy sse}

001.((01008-Z) LSIOSWHON-}) uoienbe ey Bujsn parejnojed u

PETGINDED UBLY) SM B1008-2 Y "SOJ0IE MBI JO SAOURNEID OU) [ UCREIAGD
"o 8XE = 3 “JeAK PUBID = B (2002 "'HOO3S) it |l

ropBnbE) BUBILO YZINO B4} JO 158MO} 10 aajoaiosd 1sow Buy {200

BU) O} UOIRALB2UCD 19jBMpUNO.D pajoelep WNLIKEW SUL UM lIew o) woyy (o) W)
00} .{(81096-2) LSIGSWHON)) ucienbe eyl Buisn pejBinned LBy, §BM BI03T

"yZIND eBtidosdde ay) £q PapIND UCHRAUGIIOS WINLIXAW B Buf
“{ByIpia = 4 Joves BUDIUNR-UD YUBSY UBWNY = 4 ‘o§wnb

SUOELSSUOD UOGIES JUBBio 810} BpIM-Blie OYE Bu
‘9861 "¥d3SN 'aal

10 UOARIAGD PIRPURS PUY

GULIOU @11

QIHQ 'NOI0S
‘ol "SI LYI0SEY 1INH

ULOU olEY L/} + (270 . eu0ds peZ[BLIIOLDY) = 400G [B0) §
‘UORBIABP PIBDUEIS/(80810A¥-81008 MBJ) :uoenbe ey Buisn
efmoa el BuRYNoIES AQ POLILLSIEN BBM BIOOS (B4 PBZ||BULLOY BUL

gualo Ayjenh Jebm 858URE Y2IND eApoaiud 1sow axy) Bulpoedxa SUOKISAD LM SIBM Jeempunoil jo saquny b

ABp PIBpURS/(SDRIBAB-81005 MR} iuchEnbe U} Buisn palejnajes Ui
S16M KBIINO0 G| "SEIGOE M JO SEN[RA P) G4} JO UCRFIAGD PUUpLIS
) {(Mox Boi)zs 0+ 61 0=m0n Boj :00) Boj seina{e o} peert $8M UCRNDe Bumo

96BEE|Q Uk SEAUBIEANG 0jx0) Joj AueBy sU} uj peypuep] (ueioy;ecd Bulogp

PoZIBULIOU BY|. 'UOREINGD PIBPLRIS/

B2 USL} SUAM G000 POTHELLIOU SU1 UCHEIASD paspueis
PIRpURS PuR 6BRISAE B paNINo|e0 AQ
8000 "5 0 wicos UBIY » ueAD euas GHS BU) UM PeIB
"GYS S Ui parapossr Buleg OO B Jo pooUl
PUYI SBM BIOD8 DOZRULIOU BULL “UORBIABD PIBPUELS
puepuRls pue ebeleaw eyl Bupeinaled AQ peU|UIGIep SBM GJO0OS BOUEISIP POZ][FULOY BYL U
SRBYd W} 10 O} 8nBig WO PAUNLIGISP S8 OPIAP Japempunoull Bu Uo PESEQ APOQ JBjem IFAIBEN W
“{SpIAID JHEMPURCID SU} UG DOSEQ) 8T JO JBAH PUBID BUL JOUYS U| jod efireyosip 1sesweu

paUjLLGlap SBM

oBRIGAT-01008 MRJ) LORENbE B Busn
©.095 SSGUPOIR|S) 8)8 pez|BuLoL ey 'd
1osss Bujeq jo pooyjieN) YOIy AeAnsis) ¥ Wik $200
o) Uo pasaq 8| Aobeiud siy) J0j @008 & "0
A eBaieau-as008 mul) suogenbe e Busn

gauRsip ot BuuNSEaLL AQ PAIBWIES ERM BOUKSID 8UL 7

abeiane - 81005 mB1) :uojenba ey) Buisn peleined
UG} FBM BI008-2 001 jO 04008 © LB a.0j0.8L PUB (SSYSYEL-PLPEBL }) pasowel

GIoM BIBIINO BA]] "$BJ035 MBI JO ORI 1J9) BU} JO UOREIABD PIUPUES PUB ebnsear oy Bupenaes Ag peujuuelep
6} AQ PEIunoIeD SUM OfJRJ S|UL "OlBH UOl
B = %) GAROBIo:d J50W BUY) 51 BUBYID YZINO Uoiym seusinbusip 124e| eyL

Fem 0J008 AUOIXO] PRTIBWIOU By
riyussuokipXoL = oned L

“paSn SEM (BJIPIM JO Jojem Bupjuipuou yiesy vawny

Z Jequwesaq ‘Yda0) Bpelus Ajjenb Jejam eepns eBwiany auoZ Bupw epISING - YZWO U

"PRIOGISD S8 UOJBAUSOLCD LWNWWIXB i3 BIBUM [|oM &4} 5| uopedai eyt ‘b
‘@IS oyl 18 Jerempuncdb uj wiesliod Jo [BIUGYD laempuncul 4oBe J0 UORRAUSDUCD WnuiKew eyl )
00} » ({21C08-Z}LSIASWHON-1) vopenbe su) Bujsn peejnaled usy

644} SUM SICOR-ZY "0 §0 @008 B USAD R10juBLA BB (00BSEL-165) pesolidl
pue 0BRsaAw oy Buprno[ed AQ PAUjLLGIED SBM QICOS DY PRZIBULOY 8U] @
1o} UL 2661 ‘BpURAD Jo) BlyRId Agoixo) (Has1y) AsiBey
ad JejEM-JRUER0)00Y Bo| WY peyEinaies sBMm epjuekd 1o} Py
*8@61 ‘vorsaled pur aBuaAg Woyj 8. SouRBioU) Joj PX BUL

00} BP-SYS X 903 = §[BIILIBYD HUBELO BUY S0} SPX WERREGD UOANGINSID = PA P
30} SUILLBIOP 01 00C'000" b AQ BUIpiAIP PUW (PBAOLIAS B38M SJBIINC ¥)

1581648 AQ PRAUSP SEM 50} BPIM-YS ‘uoqQeD) JIUNEIQ UoiBLd BPIM-BIS = 30) SRM-BLG 2
'gounping Bujusesg (|05 WOy sanjeA usiiyec) Dujuoppied Uogie) 2uebs) = 20 'q

(2002 ‘HOOIS) HodeY |1 ) eseUd 84 Ui 01-G Ybnous 2§ seiqe U] PayUSP! 58 8IS 6L LD UCHRDO Auw je JmBmpunolb
Uy Buelpo Aenb Jegem 8oRNNS {YZINO) eBBIBAY BU0Z BUPI SPISIND SJUPIM J0 Jejem Bupfuup-LoU YKeay uawny “oRENbE PERIXE JBY} S[BD|WELY eSO} BJE LIJUDD jO S[edwey] e

158

2982

[ =]

Sré

S¥8

6000

000504

BuRlid

[T

562t

600'0

001y}

BUBILIURUBY

8L}

[TN3

121K
dlalolo|e|d

SLtE

8L

6000

0002

GURIBLILCEN

60070

00gel

BURION

00001

BUBLUEION|J

M

000g5E

[

"ﬁ.glﬁfﬂ

E b bR P Rl

oo evpeu]| ol cdl cuf o[ =] — | eu|

|elz|z|8|2

pezeULON

(-1}
pazyBuuon | s

Lalelslelelelelslalels

Furwijiu u.Tu.l w me Grl.ull.l.l

§ 3@§EF§@§§§§

!

E S‘SFB §l"6l5 o B R

8
g

LeL-Mi

0000201

18L-M

booaes_|

ZlzlzZzlZl|2l2

gF—ooaooasrg

00562

UBOWIL UG, &)
sUaoRIpL

|

w| o] o] ol o o o] o ©] o] ©

3

OREY LD

JSHBHO

VZIO JZNO

| LIZUchO-1 8L
G-MINISY

SUORBIOT

i3 gl-lolI=llalals

J2008
PeZIjEULUCN

Py

0804

WRH (T I

euaiydey
LT SH Y

apiMm-Bllg

SHiwa

uax

SlI9M

ag-uo

UGHEIPIBoUOD R0 L

RICH

Sepedold [EWBYD - JeeAd

JLIB0UOD
10 SEAWBLD

VIBILED ALMYND HILVA F2VIHNS VZNO FA08Y STIIM HILVMANNOUD JLIS-NO NI 021932130 SHVd 40 DNINVH ALVI3H

€318Vl




. . : OHO 'NCI0S
SIK 2007008 200HTD AR
£00Z AUYAHEI . NI 'SALYIZOSSY THH

(20 « 8025 PAZI[BLLLIOL S{|8M JO JEQUINU) + (20, 8i008 PAZ)(BULIOU SYS-UO + (Z'0 . JCIS PAZRLLIOU BOURSIP)} + (Z'0 . SI0DF PAZ)BULOU OREY L/D) + {Z'0 » ©JODS PAZ|[BULIOUPM) = 8J005 8101 'F
001, {(81006-2) LGIQSWHONY) uomenbe e Buen paiding(es Uell FRM QOIS DAZIBULOL QUL "UORBIASD paEpUES/(eBBIaAE-61009 MBI (uoiEnDa B Bugen
POININS{ED LGL) SBAM ODS-Z ¥ "S8I008 MEL IO SILNGD (|8 A O UDNBIASD PIVPURIS PUY efeseAr o Bugwinofen AQ peuLLIBep S8Mm BICDS ||Bm PZIBULOY BYL )
BBy AYenb JEIRM GOULNS YZWO SAFIRI0K 180U G BUIPBROXE SUGHDBIED LM S(IBM JEBMDUNQID j0 J6qUINN L
001.4{81006-2) LSIOSWHON)) UOKENbe Sip BUEN PARINNED LSLE SkM SI008 POZIIBULGU BUL "UORBIAGD puepUNs/(ebBIaAv-u008 M)} Loyenbs e Bujsn
PAININOIBS UL GUM BI00E-Z Y ‘SRI0OR SI/S-UO MR O] O UOHISIASD RIIPUNS DUE 0RIEAD B POIBINO[ED AQ PRUILLBISP SBM BICIE SEBUPIRIRI SUE PAZIBLRIOU BU L 'd
‘g woy Buibue) SRI00E UeMD QIaMm SIS BUl Llim PaIBD0sER B O) Aja) 55e| §900 "6 j0 WXE i U RIBM TS BYY Ui peeioosst Bujeq jo pooulienll 4BIY Aeanwes B M $002
“SIS ML LM pEIIoneaw Bujog HOD O jO POl Btd U pesRq 8 A1oBojed S Joj 61008 6UL "0
001.,({84028-2) | SIOSWHON- b} uogenbs oy} Suisn PAIANOIED UsL) SBM RIOSS PAZINUNOU UL "UOREIABD puBpuEss/(abeieae-aI00s may) uonenbe &g Busn
PRIBIN{D UBLE SUM BI0I9-T Y FEL008 MBS JO SSOUTISP 6L JO VORRIASP PIRpUNS puR eBwisas s Guenaed £qQ peUILLISIGP GBM BUO0S BDUEISID POZIBWLOU BYL U
‘617 WiF] =3 1SA PUEID = B) {2002 'HOD3S) 1Y 1| 959U Uk 0 0L nfiid Way| PALLIGIED S8 AR 1epampunciB 81y Uo peseq Apoq JaIEm SRIRAN "W
. “(GpIAIR JRIBMPUNOU GUE UO pesRq) eXET JO JaAlld PURIED) el JoLne | wnod ebieyasip isaseau
L 0} UGRBNLBOUDS JBIBMpUN0.D PElIGYep LN B LM [18M 6 1oy (ee) w) esuEisip 8 Bupunseew Aq pelBwise BB souBISIP Syl |
001 {(8100%-2) LSIGSWHON)) uoienbe el BiBN Pal|no|ed LALE UM BJ006 PAZIBULIOL SUL "UOREIASD pUEpUE]S/(9DBIBAR - BJ00F MEL) UOKEBNDE 81 Buisn paTEINSED
LOL SRM RIOOS-Z Y "00 ) 1O BICOS B UBAID B10j0ie1) pUR {SSYSPL L-P.Lr 63L)) pRAOLAT
UGM RIBIN0 BALY "SEIODE MEJ JO ORI L/D L) JO LORBIAGR PUBDURE PUY ebiaAd oy} SunBnofED A POUIULIEIOP SBM BJ00F AHOIXO] PAZIBULOU 8Y1 "
“WZIND E1eKdoIdde B AQ PUPIAR UORRALENICD WNUIXBW euf) BUPI AQ PeIEIN0jeo sum Ofel SIUL "oNGH uoRuALasUCD ARG L. = oiel LD
(APl = 14 'S03EM BULLP-UCU LE9Y LALINY = 1) 'HIenbY = ¥} sAmajold 10W U ] BLSILG YZIND UM soysnBugsip JeNe| Byl |
"pasn SBMm (8])Ipil4 10 Jeyem Bupiupucy Wiy uewny
“oyenbe) BUGILD YZING 6U JO 158M0] 10 eAjoaiaid 1S0W SUL *{Z00% J8qWeseq 'vdIQ) BHEWD AYenb J|Bm 8RS ebmiaay suOZ BUIA BPISINO - VZNO U
“PRIOIED SEM UOIRALIeDULOI WNLIIXBLS BU GIBLM 84 L7 5] UoNBIO] suL B
"8IS B4 1B seleMpUN0IB U LIBILOS [0 [RILIBLD J61eMpUN0ID yowe (o LOIRGUESUCD WNLXBLW BUSL '}
. 00 . ((84095-2) LSIGSWKON- 1) uofenba eiy Buisn peje|najes uaw
SOM 8005 POZIBULIOU 8L "UORBIASE PIBpuB)s/(elniare-aI00s a8J) :uogenba o Sulsn pajBiNd(Ed UG $BM GJ00S-Z Y ‘() jO €JOXS B uaaB aiojiey) puE (DOBSEL-LBS) POAOWAs
GIGM SIGINO G} "SHICOS MBI JO SBN[EA DY G JO UCREIABD MRDUEIS DUB eBwieau o) Suena)eD Aq PEULLLIGIEN SeM BI0DG [ POZIIBULIOU 6y B
00} BpYM-BYS X 50y = BDUBAD Py (MYl BONZ.L'D + 6'0=003 501 1203 B0l BIBINOIES OF pesin SEM LoyBnbe Buimo)o} u) 2661 ‘BPIUBAD o) oljold AYaixa) {HASLY) ArsiBag
0SEES] PUB SS0UBISANG (X0 L Joj ADuBBy GUl Wi peyiiuep) (Weioeso Disuallied Jajen-[euripojaoy Boj woy peie|ndied sem BDJUBAD 10} P
661 ‘ucsiBlay puB eBUALS Woy aie SOjUBDIoU JO} P BUL
20} BPIM-BYS X D0 = S/BO{WEYD 9|UBLLO 6L JOJ SPY UBIIB0D LOINQISI] = PX P
00} QUILLIBSP OF 000000’ | A BUDIAP PUE (DaAGWIRI B.3M SIBUAC ¥)
SUOBNUBOUOY LRI aueBio 10 Bpy-ais OrE BuiBwians Aq peaED ¥BM 20, BRIM-AIIS 'UOQIBD ol Loforld epim-8US = 20} SpM-alIS I
"9681 ‘VdI5N ‘0L 'Suwping Bujsaids (105 woy senje; Juepiyeos Sujuoped uoqied JueBI0 = 303 0
(2002 'HODIE) Hodek 1 I 95BUd 9W Ul 0}-G UBNAI /-G SBIGRL W POLKUGR| 5B 'BlS B4 UO LO[BdY| Aue | Jajampuncib
uj BelD Aenb ielem 60BLNG (YZINO) shmisay aUOZ BURIN OPEIND BHPUIM JO SNBM BUBUHP-UOL LYESY UBWINY '0BnbE paesxe 184 SIBOJWEYD G504 8J3 LWIBLOD JO SIBIIWRYD ¥

73 50 96580 ] 565980 | 6000 TE6 SUBNIDICHUID 7

T

DCBSE) | 00SSEL 600°0 | 0O00CISE | GIE[BRUC( 3-215(G

bt

9E's

3
m [r——

3 (3 G-ANESY Zove | core | 6000 88E IoUBLBIOILT
3

B2C'S 826'S 600°0 4] joueydoiciweluag
£55°8 £56'S 6000 L9

Z ]

E

| coor
It

G-MARSY

<|=

1y G-MINUSY

-
t{wlw|Tjw

o

A e e A S e

:§ EREF—TE

A0S (Slem | pu0og " el woh 20 | g
pezwuwon | jo-on | peziuio | <0 o [0 | pemgauson | ) vano WENO | RN pozmason | P¥ 1= epays |27 ieauos jo sorwaua

SIOM aYS-ud Auixald UORERLGOUOO/ANO L LT Senedold [EWed) - [BalsAld

i% oyclelate

VIHILIHD ALITYND HALYM 3OVIHNS VZNO FAQEY STT3M H3LYMGNNOHYD JLIS-NO NI 33103130 SANNOJWOD JINVDHO HIHLO 30 DNDINVH SALLVIZY
¥Iavl



200000’ OIHO 'NO10E
Y ZYON000 ZOHTD e
£002 AUYNHE3 ONi 'B3LVIDOSEY 11NH

{20 . I0I% PUZYBLLOU S9N [0 JAGUINL) + (Z°D, ©1008 PEZ{LUOU BJ1S-UO + (2] , 8I00% pazjfEliol SOURSIR) + (20 » ICOS PRZJWULOU OfIEY 1/D) + {20 . QICUS PETIBUNDUP)]) = 91005 [BIRL 'S
00+, {{0:008-2) | SIGBINLION)) UOHENb® Su) BUN PRIBHOND UBL) SUM 81006 PAZITLIOU SLL “LOBINGP puppunle/(e51aAB-8.008 MIJ) :UoRENbY ey} Buisn
PRIBINOID UL 69 RIOSE-Z Y 688«:!5!gioﬁtgiugzu&ioﬁ?ﬁiﬂkbosﬁzaw ERM BIOOS (oM DRZ[BLLIOU BYL 1
Byee Anb JUVEM SORLNE YZHO SAIOSGIS 190u 9 Bupseaxe suctaaiep UHA SHIGM JeIRMpUNQID JO JaquinN b
001.{(81006-7) LSIGSWLON)} LGHENDS 91 BUISH PRININOMIO USY] TBA BILO8 PAZIRULIGY Bl "UCTIASD PUBpURIEBEWEAR-R.00T M) LojuNDe sy Bu/sn
PEIRING{NG UBL] $9M RIOS-T Y “SRICIE GiIS-UO WRJ BU] JO UONRIAGP RISAUEH puUR SBRIGAN G4 PRIBION0 AG PAU/ULISD BRM SJO0S SSAUPALYIRI $UIF PAZ|RULOU OY) 4
G-}, WOy BUIBLR) GRU008 LEAT UM BUG BU1 YIiM DRINRCSSE 94 0 AIBI| 5591 BI00 9 10 91000 Yl B UAND Biss LS SUS Lopk DIRGSSE DU 0 POOUIIRYII YBIY ABAlEid B Wk 8D00
WG W Ui DOISI00STE BUIBG DD Wl §0 POCUIPII B4 U0 PesE §) AIOCEIED SIR 10} BIGE WL ‘0
004 {(R0SE-Z)LSIASINHON-5} LORENDY $143 BUISH PAIBING|ES UGLE STM 61000 DAZSULIOU UL “UCHUIND DIRPURIRA{RERAT-2I005 MRY) u0fENDe i Buien
PRIRINOIRS USLL PRM 2J005-Z ¥ "SAI008 M1 10 SEOUTISIR UL JO UCIBIAGD RIBIUNS PUE eBweaw o1 Bupwinoe AQ PBUILLIGLER $BM BUCDS SOURSID PEZRULICY BUL U
"o NI = 3 "IOATL PURIE = B (2002 "WOOTS) 11 [} 95U g 10 01 Bl WJ) PAUNLIOND 82 9piA selmpLnoud B) Lo paseq ApOG JOIBM 1ERUEN "W
(SPIAD JeiampUnoLD B U0 PFIG) BT 10 JBAIL PURID BUL JBULD Ul lud SlLRPGIP isEeu
U} 01 UORILIBIUOT JBIBMPLNGSE PRIAIP WINLIKVL G4 W B A13 Wwalj (199] u) SdIsp sy} Bupneeaw A PRIULLASE BIM BOURISD BUL T
001.{(0oE-Z) LSIOSINHONY) UoRENDS Gu BuiSn PRISIOIIS UL SAM BI006 PRTIRULIOU GILL “USIIARD PIBpUNS/eBR.IeAY - GI00E MRJ) UGHENDE Bu Bush DEIRINOND
UG} SEM RI00S-Z ¥ "001 JO RiDOS ¥ UANB BICJRISL] PUR (SEPSYE L-FLrBRLL) PEAOWR
RIGM BISINO BAY BRICIE MBY 10 QIRJ 11O BUL IO UOISINED PIBDUNIE DU SOWISAR B DUIBINOIED AQ POULLSIP SRM 24008 AOX0) PAZIRLLOU SYL
"VZINO 918Ka0s0dR U} AQ PORIAD UOTRIUEIL0S WinupmiL S Bupm) AQ PHBINOMD BBM ORI 3L “0A9H voUsoueDMIRRoL = opvY LD
"BUIDIMA = M *IG1EA BUIUHP-UOU YLFSY USWIY = | 'SIBALE = B} aioeiud |50W 93 §| BUOIL0 VZINO UM seusindueip Jous; el |
"pasn SuM (P 10 JBTBM BUpLIPLOU YiBaY UBLNY
o) BUEH VZIND BUl 10 156M0] J0 Bale10:d 150U BUL (B002 QUSRS 'V4I0) BN fyunb seyem soeung 95kieAy BuoZ BUKIN SPISINO - YZWO U
DRDGIEE SR UOHRAUSILON WNLIPTEL DL} I84M |2 8] 5 Lojiwao duL 8
QUG AL 1D IRIBMDUNGCID L) LUBILOD (0 [NILeYD JeEApNGS LS Jo UojRALRIUO) WRLLIPEW BYL |
004 , {(94008-2) LEIOSWHON- 1) UoENnba ei Bujsn peisinaes L
SEM GJOSS PEZPWLOU S 'UCHBAGD PIBDUIEARDRIOAS-8008 ML) :UCHRNDE Byl BuSn PRITINDIND LML BBM ODS-T Y °D [0 81036 B el 940jRIeL PUR (QQBSE 1-L65) PRAmLA)
WIS EIMN0 G| "ERI006 MBI JO BINIBA P 84 JO LORRIARP PAPLELS PuB e01IeAN DLl BUIRNSIE AQ PRUILLGIAR ST/ 8,008 P PAZBILIC BILL "8
50; GpI-A4P X 0% = BRIIRAI DY (Mo BO(iZ2 0 + B'0=00 50| 00 B0 G1WPRD 0) peen WM Loganbe Bupmayol euL “2651 'epINTAD 20} Blloid Ao (BaSLy) Aisldey
SeEORIQ) PLY SROUFISGNG OX0 . 1o} Aouely WLy Ui PRUER (WeKieod Duluouimd J6BM-RURIo0}o0y Bo| W) pelinoeD ERM SpIURkD Jo] P
'808} 'UORI PUB SBUALS WY BV RUBDIOU| J0} P BUL
*00] ORYA-BYG X OOX = WRSHWeYD OIUTio SL) 10) SEY TUBIGIIBOD LOPNGHISI = DM P
*50] QUILUGISD 01 000'000's AQ BUIPIAP PUS (DRADLLGS BIGM ISKINO ¥)
SUOHRIIIBOU0D LOGIE OIUWEIO [B10) SpM-lE (rE BUBIIBAR 4Q PaALDD §8M 00} SHIM-IUS "UOGIE) DNl LOMORIZ SpM-SUS = 20} Spp-aliS: "2
"985} 'VAISN "OEL ‘SOUIDIND BUNSRIIS 05 WOl SENIA "ILSIDHE0D BUROed UOQIR) JHURBIG) = 20X ¢
(2002 'HODIS) LOMRY (1 || 99WUL S5 U] 05 YD £-0 BRIRL U| PRYGUSP| ST ‘9IS B1 U Loge30) Auw 18 Iempungit
) Bueip0 AnD Jem 908HnE (YZIWO) SBRiBAY 8uoZ BUKW SPISIND GjIIRIW O JUIRM BUpUND-UCU LSy URILINY 'ORENLT paeINe 1 SIBHWBLD BE0U 9JF LHOU0T) |0 SIBHWEYD B

] D [ 744

800 %00 600" g
0L 003 BO0C WAPRLBA
Boee | 00zE 6000 e

¥ ¥ 6000 TBA[|

% e
)
0
73
TG 13 59 (3! (52! 800" WhoeRs
BE
yi3
0

[I:
[I:

0
o
f o
oy

a0
-
y
-
0o

4| ||
;235’:3]5
o

505 | wes 600" L

09 ] [ Arousi

&

1659 169 600°0 peeT
5§83 08 [

b
)
P
-
w3

!
|

{ENEEINE

b B E R E e EH R Ed e B

i
3

oholulolufw uluLs olo oJu ol

&
A=|=lztel 2| ||~z <
B dgﬁaﬁa silslsisle
.8.3'
gL (38l
o| w| v| o} o] = v | x| o «] ¥ =] =w] =

els

TP
...........................................

pioos | onem | 005
POZIBUION | J0 ‘ON | POZIFULON

S0M WS-U0

i
« o ]
i.é

VIHALHD ALFVAD YLV I0VIHNS VZWO JA08Y STIEM HALVMONNOHD ALS-NO NI Q310130 JCINVAD ONV STVLIW 40 BNDINVY 3ALVIIY
§37avL



o . . QIRG 'ND0S
SXEPH0008 200H1D - *ONI 'SALYID0SSY 1INH

£00Z AHYNLEEIS ) ) ;
i

004.{{@036-2) L SIISWHON)) UopBnDa ;
PRjUIROIEO UBL SBM RI0IE-T Y 581008 ...i?o

|
{2'0 . 91008 POZRULDY S|[BM j0 JBqUINU) + (g0, 82008 PEZ{RLLICU SYIS-UO +&.ﬂ“8m POZYBWIOL BOUBSIP) + (Z'0 , 81008 PAZ|IBUNGU ORBY L/D) + (Z'0 , 84008 PAZIBWIOUPR) = 81095 (BIGL -

i

-~

BUiSn DRIEIN{ED USi SEM GI0J8 POTIEULOU BUL "UORBIAGD plepuris{ebRIeAR-0I005 MBJ) (UsHENDS 8U) Busn
NOS |84 G4 40 UOREIABP PiRpuwIe pub afzieaw oy GURRIND[BD A PEULLGID SEA BIOXE |8 PaZ|[BuULOU B,
* -geyo AYenb Jeyem 80BN YZINO eApaeoxd isow syl Buipasoxe SUDHSBIED UiM FlIeM Jerempunoub jo Jequiny b

-

001 .({8s008-2) LSIISWHON) :Lzu:u&m:_ BUISn pajuInd(es UBL) SEM BICOS PAZ|BULIOU BU L "UOBIAGD puapuels/(eSkieAs-a.008 ma)) uopende ey} Bujsn
POJR|ND|ES USY) 8BM B1006-2 Y "S8J00% m,_awmo Bl By} O UD[IRASD PJBPUEIE PUR SDEIGAR BU) PEIBIND[ED Aq peuiLiLIBIBD S8M BIOJR STRUPAIBIAI BUS pezjeuLOY 8y] ‘0

‘g-} woy Bufues seicas ueAl BIBM BJIS BUL UYM PAIBIDOBST 8q O} Aoy 8691 $20D ‘940 oS uliy B ueAlb esem a)g BY) LYM perejsosse Buiaq 1o pooy|isyil yb|y AeAR|el B LM 800
oy -GG L3 UM PaTRIOSS BUISq DOD GY) O POCUII 84 UC peseq & A0Bejea syl Jo) 81008 By "0

00}.{(61096-2) L SIISWHON- ) uojienbe.eu) Buisn PelEiNG|Es UG SBM 8008 PEZIRILLIOU BUL "UORRIASD piepumgfebuians
PEIBIA{RS UBLS SUM ICIS-Z Y *SOICOS MBJ 10 SGOUTIS|D BU) jO LORMAGD PIBRUE pUY afwiear oy} Bugeno|eo Ag paujuLsIep Fem
"843 BE = 3 18N PUBID = © "(Z00Z "'WOO3S) 1Y 1| eFBud 8 J0 DI 2unBi- WO PeU|iLIBIEP 8B SPIAP JejEMPUNCID Byl uo Paseq ARog 1618M 1BRIEBN "W

- “(epiap savempuncB euy uo paseq) exyen Jo JanY puBID BUL seyfe ulwod abieyosip jseiBaL

ey} 0} .._o_uﬁcmuc%?u;vc:oa pOLIAISP WINWKELL BLY LM |16M 841 Wodj (198} u)) eouelsp el Bupnsedw £Q palBLIISe BEM BIUBISP BUL

obo

.3j008 miJ) ucyenba oy Susn
S GOUBS|P PoZ|BULOU BYL U

001.{(91008-2) LSIGSWHON)) uopenbe ey} Buisn paleingre] Ue Sam 1008 pozjewsou 8y) “uojBAep piepums{aBereat - 81008 syl) ‘wonenba By Buisn pelgines
N UGLY UM BIOSE-T Y 00 O BI008 B LeAD 8I0J0I0L) PUR (SSYST | | P4y 6BLI) PaAOWE

4

GJBM SIG|IN0 BA) "SEJO0T5 MEJ IQ Ofl8 ._.\m AU} jO LUOPBIABP PUEPURE PUR 6BEIAT Bu) Bupieinoled Aq peulLuelaD SBM BI0JE Rojxol pezyewoy eyl
UO{IBAUBOUCD WIMWPBWL B} Bujye) AQ PeIEINo|BO SeM OE) BIL] “OfBY UojEQUeIUCDARIX0L = OlBY LD
“(SylipIIM = M ‘1O7BM u..__xc___?:o: yyEeyY uBwny = | ‘Hunbe = ¥) 8apoelosd 1S0W BUY &) BESLD VZINO UdIUM saysynbupsip Jeual syl -

“vZWO aeudoidde e da papIiR

‘pesn sBa (BRIPIM JO Jejem Bupjuppuoy yheey uBwny

openbis) WBHD YZIQ BU) JO 158M0) J0 oz,ssh% 180w By {Z00Z JeqUBsSa VdI0) BHEIHo Aenh 161em eoBuNs sBaieAy B10Z Bujx|W BPISING - YZWO
DRDGID SBM UCHIRLLEIUOD WL BY) BIBUM |[@M 8i) S| UCHED0) BLL
‘ ‘61| BUY IW JBIEMPUNOLB U} IS0 JO [BIWEUD 1e1eMpUNncIl UOBE JO LOREIILBIUO0T WINWIXBL 8L *

.
N ad

- O O

: - 003 . ({€0096-2}1 SIOSWHON- ) uonenba et Buisn perenoleo e
SEM BJ008 POZ||BWIOM BYL “UOBIASD Emvcuﬁ__ﬁmng?e&m wl) :wopenbe sy BUIFN PEIBINJJED UBY) SRM QX008 "0 J0 2U00S T weAB Qi0jaIatn puB (DOBSE | -L6S) PBACWE
QUEM BIBHING G| "E8J0JS MBI 10 nmﬁﬂ. P 84} JO UORRIAGP PiSpUWls pUR aBBJaaR siys BUREINDIBD AQ PALULIEP SBAL BUG0B P PAZjBLUOU BYL 8

"00] OpwM-8YS X 90) = BpjUBA Py (o Bai)22°0 + 6(=003 Boy

00| yeynO[E0 0 PRER Sw UORENLS BUMOYIO) UL *£651 ‘9piUBAD Joj ljoid Aol (BaSLY) AusiBey

9sBos|() pUE SedUBjsqns ol Joj Agueby Ul Ul pegauep {iuetowecs Bujuopued Jeyesm-TeuRaa)o0y] Bo| WOk pejB|noed seM ap|ueha Jo} py
. . -8861 'U0SIBI8g puB BBUBIIS Wou) 88 sAUEEIoU] JO) P UL
' 00} BPIA-BS X 20) = s[edjuseyo owelio Bu 1o) spY UBDYECD UDANQUISIC = X P
. ) 204 BUIULIBIEP 0} 000'000° - AQ BUIDIAP PUB (PBADWIA) BJOM SIBIING ¢}
BUDRBJUBIUOS UoQied oualio _s_b fn.._a.s_- Ove BuSeiane AQ POALIGR SEM 0] BPIM-BYS 'UOQIBD ojueBIQ UdOBI] BPIM-BIS = 20) BpM-BUS 12
| 'YdISN "qaL '$oueping Bujusesas 1105 Woy seneA uapyead Suuopied uoged Juebio = 30y 'q

(2002 H@O3S 4 (1 || 98%Ud 8L U 045 YBnoug /-G £6{QL U| PAURUSP] S3 ‘Bl 8 U0 UoBD] Aue 1@ Jalempunoib
u) Buelo Aenb Jojem 8oeuns (YZNO) ebaieay euoz Bupd apisIng SlIPuM 10 Jojus BupULP-UCU LEGY UNWLNY ‘oBnbE PORDXE BRI SIBI|WIBLD 50U} BJ8 LIG3U] jO S|eoIBYN B
g2 [ _6e 014 # '0 | pO-tBL-MA yioo0 [+ 18ie | 1842 800°0 .| 0OOSOE, 0921 J0i0lY
S 00 12 oFze M ZH LOC-MN 48000 0 18.2 1 000S0E PSZ1 01204y
[ 52 [ 00 v | -J600 D | 85000 T OEZL - oHE)
0g 050 00} 9¥'8E56 [ 90r39'0 | .1 EIMS 2900 1 9'Z6) 00¥1C - upisg
8'st _08 [ 0098 [ 930800 | S0-10Z-MN 200 '] [ CO00Z1 | eUepiolLg-BLLED
¥'Bl 000 O ogae y - #-MWNHSY 210070 [1] 0801 000021 - oUBRIOYO-TY
9'ES 001 004 00°00001 & ] 1000070 | B0-E0Z-MIN }'0 0 0982 0000892 100 ,._.N_
. . i ek H ; i e A e TR ~§9D|9I8ed PUN 100
woog | siem | s 81008 $4005 spon | > T -
34oos | ! v (BI095 Joyopy | goumeig | 8 joRed 19 | NZWO gUoRwoT | SUoD Xe Py ) Brewa o LIBOU0D
a0l POBBULON | JO 'ON | PBZIEWION peziBwioN |SaJBaN PEZRULION YZNO POZBULON " opim-alig |6 SEDIWBYD
S9M el A0S UORRIUBOUOD/ANOIXOL Alllgon Se[uadoid [eDjweyy - |[BAsAUd

VIBZLIEI ALMTYNO HILVM JOVLHNS JAOEY STISM HILVMANNOHD LIS-NO NI 43493130 L0Q ONY $62d 40 BNBINVYH JAILYI13H
ganavl



